APPENDI X E — ENVI RONMENTAL PRQIECTS
APPENDI X E- 1: CATERPI LLAR ENVI RONMENTAL PRQIECT
FOrR UNI TED STATES AND CALI FORNI A

| N- USE EM ssI oN RepucTi oN oF NONRoAD CI ENG NES

PURPCSE
DEVELOP RETROFIT KIT(S) FOR SPECI FI C NONROAD CI ENG NES TO REDUCE NOX. THI S

PRQIECT WOULD TARGET NONROAD Cl ENG NES OPERATI NG | N URBAN NON- ATTAI NVENT AREAS
BASED UPON THE NOX REDUCTI ON POTENTI AL.

DEVELOPMVENT PROGRAM

PHASE 1A: | DENTI FY CATERPI LLAR NONROAD CI ENG NES THAT HAVE HI GH USAGE | N URBAN
NON- ATTAI NVENT AREAS AND | DENTI FY THE PROBABLE FUTURE USAGE OF THESE NONROAD Cl
ENG NES.

PHASE 1B: | DENTIFY SU TABLE OPTI ONS TO REDUCE TONS OF NOX. THESE OPTI ONS WOULD
I NCLUDE: ENG NE MODI FI CATI ONS TO REDUCE ENG NE OUT EM SSI ONS, AFTERTREATMENT
TECHNOLOGY TO RETROFI T ON EXI STI NG ENG NES AND/ OR NONROAD Cl ENG NE REPLACEMENT
W TH LOVER EM SSI ONS ENG NES. THI'S | NVESTI GATI ON W LL ALSO | NCLUDE COOLI NG
SYSTEM AND OTHER MODI FI CATI ONS REQUI RED TO RETRCFI T THE ENG NE EM SSI ON CONTROL
SYSTEM CHANGES. THE RESULT OF THI S PHASE WLL BE THE LI ST OF POTENTI AL TONS OF
NOX REDUCTI ON FROM NONROAD Cl ENG NES | N NON- ATTAI NVENT AREAS AND THE

ASSOCI ATED COSTS. THE GOAL W LL BE TO | DENTI FY THE MAXI MUM PRACTI CABLE NOX
REDUCTI ONS THAT CAN BE ACHI EVED I N A COST- EFFECTI VE MANNER.

PHASE 1C. FINALI ZE THE SPECI FI C PROPOSAL FOR PHASE 2, BASED UPON CONSI DERATI ON
OF TOTAL TONS OF POTENTI AL NOX REDUCTI ON, COST TO ACHI EVE THE NOX REDUCTI ON,
DOLLARS PER TON REDUCTI ON AND THE | MPACT ON URBAN NON- ATTAI NVENT AREAS.

PHASE 2A: DEVELOP THE SPECI FI C ENG NE AND/ OR AFTERTREATMENT TECHNOLOGY
| DENTIFIED IN PHASE 1. VALIDATE THE RELI ABI LI TY AND DURABI LI TY OF THE CHANGES
USI NG LABORATORY ENDURANCE TESTS.

PHASE 2B: DESI GN AND DEVELOP THE MACHI NE HARDWARE REQUI RED TO RETROFI T THE
ENG NE EM SSI ONS CONTROL SYSTEM | NTO THE TARGET APPLI CATI ONS.

PHASE 3: PROCURE HARDWARE FOR SEVERAL NONROAD Cl ENG NE APPLI CATI ONS ( NUMBER
TO BE DETERM NED) AND PLACE | N NON- ATTAI NMENT URBAN FI ELD SI TES. RECORD
OPERATI NG AND NMAI NTENANCE DATA AND PERFORM PERI CDI C | NSPECTI ONS OF THE MACHI NES
TO | DENTI FY ANY OPERATI ONAL PROBLEMS W TH THE LOW EM SSI ONS CONTRCL SYSTEM

CONFI GURATI ON.  FI ELD TESTI NG W LL CONTI NUE FOR AT LEAST TWD YEARS TO DETERM NE
EM SSI ONS, PERFORMANCE, AND LI FE RESULTS.

PHASE 4. HELP FUND THE COST OF PROCUREMENT AND | NSTALLATI ON OF THE NONrRoAD Cl
ENG NE TECHNOLOGY | N NON- ATTAI NMVENT AREAS. \AHERE POSSI BLE, SELECTI ON OF AREAS
FOR | MPLEMENTATI ON OF THI' S PHASE W LL BE | DENTI FI ED BASED UPON THE CPPORTUNITY TO



MAXI M ZE THE ENVI RONVENTAL BENEFI T I N A COST- EFFECTI VE MANNER. DOCUMENTS AND
OTHER STATEMENTS PREPARED AND USED SCLELY W TH | NDI VI DUAL CUSTOVERS ARE NOT
SUBJECT TO THE PROVI SI ONS OF PARAGRAPH 100.

| MPACT TO ENVI RONMENT

REDUCE NOX THAT IS A PRECURSOR TO OZONE AND SECONDARY PARTI CULATE EM SSI ONS.

CosT ALLOCATI ON

UNI TED STATES:  $9, 000, 000

CALI FORNI A $4, 000, 000



APPENDI X E- 2: CATERPI LLAR ENVI RONMENTAL PRQIECT
FOrR UNI TED STATES

HYBRI D ENG NE SYSTEM PRQIECT
PURPCSE

DEMONSTRATE, | N A GREATER THAN 8500 POUND GVWHYBRI D VEHI CLE, THE EM SSI ONS
EQUI VALENT TO 1. 0 & HP- HR (NOx + HC) AND . 05 G HP- HR PARTI CULATE IN A
CONVENTI ONAL VEHI CLE.  ALSO DEMONSTRATE | MPROVED PERFORMANCE AND FUEL ECONOMY
AND REDUCED CO2 EM SSI ONS OVER THAT OF A CONVENTI ONAL VEHI CLE. DEVELOPMENT
PRIORI TY WLL BE FOR LOW PM

DEVELOPMVENT PROGRAM

PHASE 1: CONCEPT A HDDE ENG NE HYBRI D SYSTEM AND DETERM NE SYSTEM COVPONENT
REQUI REMENTS USI NG ANALYTI CAL MODELS TO DETERM NE COMPONENT SI ZE AND EFFI Cl ENCY
TO MEET VEH CLE PERFORMANCE REQUI REMENTS.

PHASE 2: DEVELOP COVWPONENTS TO MEET THE TARGETS DETERM NED I N PHASE 1 FOR A
CONVENTI ONAL ENG NE PONERED HYBRI D SYSTEM  DEVELOP THE CONVENTI ONAL ENG NE AND
HYBRI D SYSTEM TO ACHI EVE THE EM SSI ONS TARGETS, USING EGR, AND ADVANCED
AFTERTREATMENT SYSTEMS AS REQUI RED.

PHASE 3: DEMONSTRATE THE TOTAL VEHI CLE. DEMONSTRATE PERFORMANCE AND EM SSI ONS
OVER A TYPI CAL PI CKUP AND DELI VERY CYCLE.

PHASE 4: DEMONSTRATE THE EM SSI ONS AND PERFORMANCE GOAL | N THE FI ELD BY
CONDUCTING A 1 YEAR 3 - 5 VEHI CLE FI ELD TEST.

| MPACT TO ENVI RONMVENT
REDUCE NOX, WHICH I S A PRECURSOR TO OZONE, AND PRI MARY AND SECONDARY PARTI CULATE
EM SSI ONS. | MPROVE FUEL ECONOMY AND REDUCE COZ2 EM SSI ONS.

PraECT CosT

UNI TED STATES:  $4, 800, 000



APPENDI X E 3: CATERPI LLAR ENvI RONVENTAL PRQIECT
For CALI FORNI A

DuaL FUEL ENG NE PROGRAM
PURPQOSE:

CURRENTLY PONER SYSTEMS ASSOCI ATES, A CATERPI LLAR DEALER OFFERS CONVERSI ON KI TS
VWH CH CONVERT THE CATERPI LLAR C- 12 AND 3126 DI ESEL ENG NES TO DUAL FUEL

OPERATI ON.  DUAL FUEL OPERATI ON | NVOLVES BURNING LNG, LPG orR CNG W TH DI ESEL
FUEL PILOT IGNITION. THE MARKET PENETRATI ON OF THESE CLEANER ENG NES COULD BE

| NCREASED THROUGH SEVERAL | NI Tl ATI VES.

POosSs| BLE PROGRAMS:

ProbucT DeVELOPMVENT:  DeEVELOP THE C10O ONE YEAR EARLI ER THAN PLANNED, DEVELOP A
DUAL FUEL 3406E, DEVELOP A PROPANE 3126 AND C12.

CHANNEL TO MARKET: DEVELOP THE DUAL FUEL ENG NES TO BECOVE FACTORY OFFERI NGS
RATHER THAN DI ESEL CONVERSI ONS. THI'S CHANGE WOULD | NCREASE CHASSI S AVAI LABI LI TY
SI NCE SEVERAL OEMS ARE RELUCTANT TO OFFER DUAL FUEL ENG NES FROM THEI R FACTORY
UNLESS THEY ARE CATERPI LLAR FACTORY OFFERED ENG NES.

OMNI NG AND OPERATI NG COSTS:  THE OVERALL COST OF OANI NG AND OPERATI NG THE

VEHI CLE MUST BE ADVANTAGED BY USI NG NATURAL GAS. TODAY IN CALI FORNIA, A TAX
BILL I'S EXPECTED TO BE SI GNED | NTO LAWW LL PROVI DE GRANTS TO COVER THE

| NCREMENTAL COST OF THE VEHI CLE. (GRANT MONEY |'S AVAI LABLE AS WELL TO FUND A
PORTI ON OF THE | NVESTMENT | N FUELI NG STATI ONS.  NATURAL GAS FUEL TODAY I N THE
FORM OF LNG I'S SLI GHTLY HI GHER THAN DI ESEL BECAUSE OF COSTS OF TRANSPORTI NG THE
FUEL FROM OUTSI DE THE STATE. LOCAL LI QUEFACTI ON |I'S NEEDED TO BRI NG DOWN THE
PRICE OF LNG TO THE CALI FORNIA MARKET. W TH SUCH SUPPLI ES, LNG CouLD BE

DELI VERED AT PRI CES | NCLUDI NG ALL TAXES 10% TO 25% BELOW DI ESEL ON AN

EQUI VALENT BTU BASI S.

DEVELOPMVENT PROGRAM

THE SPECI FI C PROGRAM W LL BE DEVELOPED W TH THE AFTER DETERM NI NG OF THE GREATEST
OPPORTUNI TI ES FOR NOX REDUCTI ON.

| MPACT ON THE ENVI RONMENT

THE DUAL FUEL ENG NES ARE CERTIFIED AT 2.5 NOX. THEREFORE, THE DUAL FUEL
ENG NES ARE FURTHER ADVANCI NG THE 2004 REGULATI ONS.

PrRIECT COST:

CaLIFORNIA: $1, 000, 000



